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At first sight it may seem strange that the old and crude forms of 
artificial illumination have eacli in turn been superseded by methods which, 
in some cases, have been considered more expensive. Candles gave way t<> 
kerosene, kerosene to gas, and now gas is being steadily supplanted by the 
electric light. That this increase in popularity of the electric light is a 
natural sequence is easily accounted for by the fact that each succeeding 
form of artificial light has more nearly approached the light of day in its 
color and healthfulness. Passing over candles and kerosene we will 
endeavor to point out a few of the decided advantages of the incandescent 
electric light over gas. 

No one would use today the system of plumbing in vogue ten years ago. 
Within a few years we shall look back on the faulty methods of lighting, 
more or less used today, as we do now on the disease breeding plumbing 
systems that once satisfied us. Physicians and sanitary engineers are vieing 
with each other in attempting to remove from the home all conditions uhi< h 
encourage and develop fever, debility, nervous diseases and kindred ail- 
ments. The highest authorities of Europe and America are a unit in the 
opinion that the effects of an improper method of illumination are of s<> 
serious a character as to greatly menace the health of our homes. That gas 
is an unhealthy method of illumination is abundantly proved on the 
authority of those eminent doctors, professors and scientific men quoted at 
the end of this paper. A whole volume of instruction may be gathered by a 
glance at the subjoined table which is a comparison of the deleterious 
effects of five methods of illumination, arranged in the chronological order 
of their chief use; that is, commencing with the tallow candle and ending 
with the electric light. 

COMPARISON OK DIFFERENT FORMS I >F II U MINATION. 
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It will be noticed that each of these methods, with the exception of 
the incandescent electric light, consumes oxygen, the life giving portion of 
the air, and vitiates the air by the production of carbonic acid, a poisonous 
5. In addition to this double deterioration a large quantity of heat is 
produced which only serves to add to the discomfort of impure air. There 
arc other products of the combustion of a gas flame, particularly in the 
confined air space of an ordinary room, which, while not so injurious to 
health as those just mentioned, damage our houses, furniture and decora- 
tions: thus the carbon, sulphureted hydrogen, etc. thrown off blacken our 
ceilings, curtains and draperies, tarnish picture frames and metal work, and 
destroy the binding of books. The expense of redecoration, renovation and 
replacing these will be saved by the use of the electric light and will more 
than compensate for any apparent additional original cost of the liirht itself. 
( her and above the advantages already mentioned, the electric light has 
ni its favor the facility with which it can be installed to produce abetter 
diffusion oi light in our dwellings. The old idea of a group of lights in the 
center of the room has now become obsolete. The aim of all progressive 
architects is to so distribute the lights around the room that there will be no 
.shadows cast. 

This was well illustrated at the World's Fair where it will be remem- 
bered that the absence of electroliers in the pavilions and offices of the 
different electrical exhibitors was very marked: the rooms being well lighted 
without the source of light being uncomfortably apparent ^ While the 
artistic effe. . of .his method of lighting may be the principal reason for its 
..Production, its utility is found in the ease and comfort with which reading 
and writing can be carried on in any part of a room, so lighted, without 
s - „n,ng the eyes We are informed by eminent oculists that one of the 
chief causes of the prevalence of defective eye sight is due to reading and 
studying , n a poor artificial light. It therefore behooves all parents to see 
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hygienic point of view this Auer-Welsbach gas lamp is a retrogression instead 
of an improvement. We have already spoken about the carbonic acid gas 
given off by the ordinary gas flame. In the Welsbach burner this is con- 
verted into carbon monoxide gas which is one of the most deadly gases 
known. Passing to the expense we find that the parts requiring renewal are 
the glass chimney and mantle or hood. These are retailed at 50 cents, each. 
Owing to the intense heat the chimneys frequently break and in doing so 
often destroy the mantle as well, thus entailing a cost of $1 for renewal. In 
most places three or four 16 c.p. incandescent electric lamps can be bought 
for this sum. The Munich Gas Light Company who have given these 
Welsbach burners quite a test in every day use, state that the average life 
for a mantle is only one hundred and eighty ( 1S0) hours and that the cost of 
maintenance is more expensive than 32 c.p. lamps. 

The following translation from a continental journal is an epitome of 
the whole subject. 

"At the sitting of the Municipal Council at Vienna, on the 9th of 
August last, M. de Goetz, councilor, read a report of the Service of Con- 
structions, on the question of introducing the Auer incandescent burners in 
the city schools." 

The report stated that the Auer burners manifested a constant diminu- 
tion in candle power which could not be arrested even by the frequent 
substitution of new mantles; that besides the glare and color of the light 
attacked the retina of the eye, especially at the commencement, also that 
the frequent breakage of glass chimneys was capable of becoming a danger 
to persons. 

''Conformably with this report, it was decided that the referendum to 
decline to permit the introduction of the Auer burner into the schools. 

"The Council adopted the report and adhered to its conclusions. 

"If one considers,' 1 so comments the paper, "that Vienna is the birth- 
place (berceau) of the Auer burner, it is impossible not to be impressed 
with the decision of the Municipal Council of Vienna. At the moment 
when myopia and weakness of sight continue more and more to develop, no 
precautions are excessive on the subject of lighting of schools and colleges.*' 

The following quotations are from authorities whose opinion carry 
weight. They go to prove the dangers to the general health of the commu- 
nity from the use of obsolete and defective methods of illumination and 
should be carefully read by every housekeeper and particularly every 
mother. 

W. H. PreeCE, F. R. S., President of the British Association. 

Electric lighting has become popular, not alone from the beauty of the 
light itself, but from its great hygienic qualities in maintaining the purity 
and coolness of the air we breathe. The electric light need not be more 
brilliant than gas, but it must be more healthy. It need not be cooler than 
a wax candle, but it must be brighter, steadier and more pleasant to the eye. 
In fact, it can be rendered the most perfect artificial illumination at our 
disposal, for it can illumine a room without being seen directly by the eye; 
it can be made absolutely steady and uniform without irritating the retina; 
it does not poison the air by carbonic acid and carbonic oxide, or dirty the 
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devices looking- to a maintenance of a sufficient supply of oxygen should be 
adopted. A gas burner in one hour uses four times as much oxygen as one 
person requires in the same time. As we have less oxygen in a cubic foot 
of air it behooves us to see that we use as little of our supply of the life- 
giving oxygen as possible. In addition, the gas jet emits enough carbonic 
acid gas to vitiate a very large proportion of the air. For this reason, 
where gas is used for illumination, care should be taken that all of the 
carbonic acid gas generated be carried out of the room directly from the 
flame, and a sufficient supply of fresh air be added to the room, preventing 
the percentage of oxygen descending to the danger point. English 
authorities recommend a gas burner having a direct connection with the 
outside air for its supply of oxygen, and another pipe running to the outside 
for carrying out of the room the dangerous carbonic acid gas. This would 
increase the cost of lighting by gas to more than that of the electric light, 
but where the health of our homes is concerned it is of small moment. 

We have admitted in our households, in gas. one of the most poisonous 
agencies that I can well think of. It is there to be turned on at an instant 
by careless children and servants. We are being poisoned by it all the 
time. Let one of you try to make a perfectly tight joint, and you will find 
that it becomes a high art. You cannot prevent the leakage of gas. It will 
take place imperceptibly. We feel overcome by a lassitude, and we do not 
know why— Malaria ! Nine times out often it is the gas. There is in gas of 
all kinds the most improved forms of gas, carbonic oxide, which is highly 
poisonous, and if taken into our systems the effects will gradually undermine 
our constitutions. This is one of the indirect disadvantages of gas. The 
supplanting of that by electric light will be of great advantage. 

From the u HEAL! h JOURNAL." 

The careful study of hygiene is the most important and at the same time 
the most neglected part of our children's education. Care of the body and 
care of the mind can only be accomplished through a thorough knowledge of 
physiology and of the physical condition necessary to good health. To live 
healthily the muscles of the brain should be exercised regularly and under 
proper supervision. Nothing can be accomplished, however, if the lungs 
are left out of consideration. Breathe full and deep, and breathe pure air, 
air with its quota of oxygen. \o one should remain in any room that 
contains air that has been burned up, as the scientific put it. This simply 
means air that has a large percentage of the gas thrown off by burning 
wood, coal or illuminating gas— the scientific name is carbonic" acid g 
When present in large quantities it can be detected, but the danger mark is 
then passed. Every precaution should be taken to guard against the 
superfluous introduction of this dangerous factor into living rooms, long 
before that point is reached. There is no question that sensible and 
moderate exercise and a pure air supply for the lungs would materially 
increase our longevitv. 

From the Rochester " Morning Herald.*' 

Gas is valuable for illuminating purposes, and will remain in use for an 
indefinite period of time, no doubt; but when the incandescent electric light 



can 

My superior to g is 01 any other illuminatii 

r,lt '-"'M' in that th 

itiate the aii oi an apartment, The 1 irbonized ni. 
ind furnishes the light is en. losed in an 

• LM(| therefore, tl gh .. hundred oi them be burni 

" iron, the apartment, and the 
pure .1- ii no lamps wren it is estim 1 

1 h\ different e In the purit) oi the atmosphere oi .1 rooi 

""' doora "' whi« d are kepi 1 ,u W{ , 

Immeasurabl) In favoi oi the in. andcscent light u h< . 
"< ' upants -.1 BU ( I, . r< 1 irious ap irtm< 

buildings, thru health, ... well as the cos! oi thi 
"'did be < onsidered, 

' ' 1 onomk Value 01 Eleci rk Ligh i " \ R 1 

W hile those bound to the old 1 \\ Hi 
endeavoi ^ 13 the progn m oi 1 ■ nt 1 

bugaboo itoi 11 i aboul the "deadly win 
p. in) has been stni( k with lightn 
public health and safetj | undei penalty of nol 
doors, it Mi. order is not 1 ompli< 
must be illuminated b) ele< ti 

From *' Centra 1 Medh \i. Journal." 

The genera] prevalent e of th p , r and 
past three yeai - has 1 dl< d ition oi pi 

existing in their patients' dwelling 1 In j have alri 
oi plumbing regulations in our great ( itii s, and 1 
nst gas for lighting purpos >s. rhe 1 
audience rooms the t irbonit acid gas emanating from th 
has bui h deleterious effects upon the audiem e thai manag 
adopt electricity. In the dwelling house the presence oi this 

ise its present e 1 annot be d [t 

does its work slowly, but none the less surely; with each breath takt 
keeps out oi the lungs the 1 1 should be in its pi 

Physicians have started the crusade, and their warcrj is"i 
honu them bring on their facts, and the people will stand b) them ii 

in pro\ e theii - 

Dr. J. S. Leonn irdt, ol Lint oln, v 

I am satisfied that the consum is, whether foi 

heating or othi 

In support of this assertion, let the folio* 
testii 

Mr. \ B 

of slight statue, with mil complement of symptoms 
spinal neurasthenia. Ik- bat erer tor 1 n mental and 



physical debility, and about a year ago found it necessary to relinquish his 
occupation, that of manager of a large wholesale establishment doing an 
extensive business. All that I could do for him only kept him about 
-customary par." with now and then a brief paroxysm of improvement. 
His family history .showed no constitutional or other hereditary disease: his 
immediate and remote ancestors were robust and long-lived. His personal 
history ottered nothing in explanation of his intractable condition. I con- 
cluded to carry the investigation even into his home life. Upon entering 
his residence an overwhelming ordor of coal gas met me in the vestibule. 
He expressed some surprise at my behavior, said he did not notice it. etc. 
An examination of the different parts in this abode revealed the following 
state of affairs: The rooms were on the ground floor and consisted of hall. 
sitting room, two bed chambers, dining room, kitchen and bath: they con- 
tained eleven three-foot gas jets, a gas parlor heater, a gas range in the 
kitchen. The daily consumption of gas averaged ioo feet. There was no 
special arrangement for ventilation. The cubic contents of the entire floor 
died nearly 7.600 feet, half of which was represented by the parlor and 
sitting room. It occurred to me that I had found the laboratory in which 
onditions were elaborated responsible for the unhappy condition of my 
patient, and so I informed him. In accordance with my suggestions coal is 
now used in the kitchen, the parlor heater reposes in the woodshed, and 
in. andescent lights have taken the place of gas jets. My patient is on the 
highway to re< overy, and his progress is so rapid that it is noticeable day by 
day. The other importance of the subject will not justify me in dismissing 
it at this point. 

Illuminating or coal gas is a heterogeneous mixture of gases, etc., 
resulting from the destructive distillation of soft coal, wood. oils. etc. The 
1 ommercial product contains upward of fifty different ingredients, depending 
1 ly upon the material and the amount of heat used in its manufacture. 
- that concern us in the present article are carbon monoxide, and. its 
Itant when burned, carbon dioxide. Carbon monoxide is present in 
. gas to the extent of 12 to 16 per cent.: the remainder is largely hydrogen 
free and in its carburetted form. Carbon monoxide is a most diffusible and 
1 ;i\ narcotic poison: the dioxide is not so toxic, but concerns us also 
its proportion in the air has been adopted as the measure of its 
irity. Carbon monoxide is without odor and is lighter than air: it 
diffusible that it will pass through the plates of a furnace when they are red 
Imt. The objectionable features of all furnaces and open grates are, there- 
tore, very evident, not only generating the noxious gas, but giving it easy 
access t<> rooms. The danger from this source is much increased by 
defective rlues. which are altogether too common, but the most prolific 
source is without doubt coal gas. Carbon monoxide combining with the 
haemoglobin of the blood expels its oxygen. So fatal is it to all forms oj 
animal life that an atmosphere charged with 1 per cent, of it will kill 
in less than two minutes: half that degree of contamination will destroy 
birds in a few minutes: plants wither and die quickly in such an atmosphere. 
While it is a slow acting poison, it is nevertheles> a very certain 
Inhaled in small quantities for a long time it producer on!} a feeling ol 
weakness, loss of appetite, a dull headache, a dry cough, and other symp- 



toms that simulate those of malaria very closely, Taken in large quant 
it causes heada* lie of an intense neuralgic kind, mental i onfusion, extreme 
exhaustion, and a severe form of bronchial irritation. Tak< n in toxii d< 
it kills almost instantly by causing spasm of the glottis, com >ma 

Carbon dioxide is also an inodorous gas. It is heaviei than air, less 
diffusive than its congener, it is irrespirable, possesses poisonous qualities 
that are not simply the result of its having ex< luded oxygen, h is ; 
by the burning of carbon in the air, In respiration, in fa t. \,\ all 
oxidation, whether rapid or slow, in the animal or vegetable kingdoms. We 
are concerned here with its presence in our dwellings as a produi t of i 
bastion and respiration. An adult male in repose exhales about 7 cubh 
foot of carbonic dioxide per hour. This varies somewhal with age, b 
greater between the ages of 25 and 52. An adult exhal< s in the same time 
.6 cubic foot, and a child about .\ 1 ubic foot. From this wi m ght 1 stin 
that a mixed crowd would average .6 cubi< fool per hour pei head 
pance by one person of a room containing the 

proportion of carbonic dioxide from four parts to sia p 
hour, the latter amount being regarded as a contamination, while the foi 
is about what exists in the outside air constantl) A common sixteen oi 
twenty candle power kerosene lamp produces about 
dioxide as an adult man ; a common three-fool burner, consuming coal gas 
produces as much as three men. while the same - ! 
gas, produces nearly as much as four men. I think it will not be 
to make any application of these synoptical facts and figures. The literature 
on the subject is voluminous and scientific, and the ablest si tiolars on both 
sides of the Atlantic have not considered a careful treating oi this great and 
beautiful field in sanitary science beneath their dignil 

Dr. Henry Sewall, Secretary State board of Health, Colorado. 

The combustion of the product of a common gas jet depends upon the 
amount of oxygen in the atmosphere of a room. The more oxygen th< 
the greater will be the combustion. Gas, therefore, burns brighter in a well 
aired room. As the air grows more foul the less the combustion is and the 
greater the quantity of the poisonous gases thrown out. A gas jet is said to 
consume as much pure air as two men. Coal differs in quality, aw\ cons* 
quently the gas we burn differs tremendous!] and the poisons thrown of] 
are many. Carbon monoxide is the most deadly in its v\\vd. Monoxide 
hasagreater affinity for the blood than oxygen, and forces it out of the 
corpuscles and causes asphyxiation. The poison made by respiration and 
burning ga^ is a depressing poison, and is not usually detected until the 
atmosphere becomes heavily laden. There are -real objections to gas 
stoves which have no chimneys, as the sulphurous and other poisons all 
remain. 
Dr. CH IRLES Di WNISON, Denver, Col. 

When the oxygen is disposed of b) a flame from a lamp or gas jet a 
number of poisonous gases take its place in the atmosphere. The effect of 
these poisons on the hums is suffocation. One can be drowned by poisonous 
air as well as b\ water. Electric lights do not vitiate the air. whih 



consumes the oxygen. This can, however, be overcome in its evil effects 
by proper ventilation. 

Dr. J. SOL. Smith, Denver, Col. 

Carbon monoxide and dioxide, the latter being the result of the former 
when burned, are deadly poisons. They are present in large quantities in 
illuminating and heating gas, and it is impossible to arrange their fixtures 
so as to prevent their diffusion. The monoxide is more deadly than the 
dioxide. It is lighter than air and without odor, and it will pass through 
red hot iron. An important point for Denver is that while coal gas contains 
from 5 to 9 per cent, of carbon monoxide, there is from 12 to 16 per cent, in 
water gas. These toxic gases are particularly injurious and irritating to 
persons suffering from bronchial or pulmonary troubles. I say, without 
hesitation, that electricity is the best medium for illuminating purposes. A 
common' three-foot gas burner produces as much dioxide as three men 
breathing, and if water gas is consumed, nearly as much as four men. Then 
in this altitude it must be remembered that, owing to the light air, the con- 
sumption of oxygen is greater than in a lower level, where the greater 
humidity furnishes more oxygen. I have been studying the remarks of 
medical men in professional journals, and I must agree with them that 
anyone who allows gas to be burned in his house should be held responsible 
for the Lives of those who rely on his judgment for protection. 

Major B. L. Huntington, Chief of the Medical Department U. S. A., 

Dept. of Colorado. 

There is no denying the fact that the burning of gas in a room is 
injurious to health. The oxygen of the air is steadily consumed by tin- 
flame and unless oxygen is supplied from without, as fast as the consumption 
takes place, the air becomes vitiated. Experience also shows that gas is 
liable to escape from the burners and assist in poisoning the air. The 
electric light gives out comparatively little heat and is absolutely free from 
objections which are argued against the gas jet. 

Dr. KERR, California Block, Denver. Col. 

A man will get used to anything, no matter how dangerous it is. 
There's not one in ten even gives a thought to his gas burners, and yet they 
are liable to cause most serious trouble to his family's health, and may even 
threaten life. Any open riame is a bad thing to have in a huir.an habitation. 
It is consuming air. and that is what we primarily exist upon. As the 
saying is, "it makes the air bad.** Those who breathe it say it makes them 
sleepy. Take the ordinary country church or public hall, where gas jets 
flare away and people are gathered together pretty thick. Everybody 
begins to nod in no time, and we laugh about it and la)- it to the speaker 
and his prosy style. It isn't his tault at all. Those sleepers are reall) dj ing. 
The process will doubtless be interrupted, but. if it shouldn't be. the entire 
congregation would cease to exist. It's simply the same thing as when the 
rustic blows out the gas in his hotel bedroom, only it is slower. If we will 
burn gas we must be careful and hedge in the danger with even precaution 
we can. 
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Hut there are some phases it is almost impossible to guard against. 
With the high pressure the gas companies put on it is almost inevitable that 
there must be considerable escaping gas. This gas, as made in Denver, 
contains carbon monoxide, and that is a deadly poison, [ndeed, there are 
many physicians that state that to this much of the city's diphtheria can be 
traced. The best way is to do as I dq and use the incandescent electric 
light. It takes absolutely nothing from the air. 

Dr. ROBERT Lew, Professor Gross Medical College. 

For every person there ought to be 800 cubic feet of space. The 
ordinary parlor, twenty feet square and nine feet high, is accordingly about 
right for five people. Turn on a couple of gas jets and you have two guests 
at once, and your room ought not to have more than two people besides 
yourself in it. How many restrict their little parties to that kind of a tete-a- 
tete? Of course it is almost impossible to figure exactly, but it is safe to 
say that the ordinary gas jet uses approximately the same amount of air as 
a man. Between furnaces and gas jets we have to face an array of dangers 
nightly that would appall us if we only knew them. 

Opinion of a Housewife. 

In the decoration of our homes it is of great importance to consider the 
kind of light we are to use. Gas, at its best, is a soot producer, and where 
it is the means of illumination, the paper and house furnishings should be 
selected accordingly. Gas will practically ruin light paper, carpets or 
upholsterings in a short time, and those who are compelled to use it will 
find that sombre and dark fittings will not show the dirt which under these 
conditions is invariably present. 

My lace curtains are white now in strong contrast to the dingy gray 
verging on black that they were when I used gas. To keep them even 
respectable, I had to have them laundried so often that they were very short 
lived indeed. Unfortunately, however, I cannot have my fine collection of 
paintings laundried. They look like antiques and have lost their life and 
freshness. I would gladly pay my gas bills over again if I could undo the 
results of the soot and gas which came from that light. 

The following is the opinion of a well-known druggist in Boston, Mass. 

Gentlemen:— Replying to your inquiry relative to my experience of the 
Welsbach lights I have nothing to say in their favor, and regret very much 
ever having adopted them as they have been a perpetual expense to main- 
tain even in half presentable order, and I have failed to observe any 
appreciable saving in my bills, the consumption of gas having been equally 
large as when passed through the ordinary lava tip. 

My opinion is that they are not practical for stores where cold air is of 
necessity admitted for purposes of ventilation, as the slightest draft of chilled 
air striking the already over-heated chimney cracks it at once, and at the 
same time invariably breaks the mantle so as to necessitate a new mantle 
and glass, which means 50 cents each time. 

I have also found that the heat given off from these burners is intense, 
far more than gas passing through the ordinary burner. I have abandoned 
them entirely. 
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